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A Base Station of a Radio-Operated Communications System 

Description 

5 Background of the invention: 

The invention is based on a base station or a mobile station of a radio-operated 
telecommunications system with a receiver for processing received information 
and with at least one digital processor, in particular a digital signal processor, for 
performing a symbol rate processing. The invention likewise relates to a process 
10 for operating a radio-operated telecommunications system wherein information 
received by a base station or mobile station is subjected to a symbol rate 
processing by means of at least one digital processor, in particular a digital signal 
processor. The invention is based on a priority application DE 100 52 392.7 
which is hereby incorporated by reference. 

15 

In a radio-operated telecommunications system, data and/or speech are 
transmitted in both directions between a base station and a mobile station. For 
the reception of the transmitted information, for example in the base station, it is 
necessary to perform a so-called chip rate processing and a so-called symbol rate 
20 processing. The outlay for the chip rate processing is substantially dependent 
upon the number of existing users. The outlay for the symbol rate processing is 
substantially dependent upon the existing data rate. 

As is known, the chip rate processing is performed with the aid of so-called field 
25 programmable gate arrays (FPGAs) or Application Specific Integrated Circuits 
(ASICs), while normally so-called digital signal processors (DSPs) are used for the 
symbol rate processing. It will be clear that in place of the DSPs it is also possible 
to use other digital processors, in particular microprocessors. Here the number of 
the FPGAs and/or ASICs must be selected such that the chip rate processing can 
30 also still be performed in the case of the maximum possible number of users. 
Correspondingly the number of the DSPs must be selected such that the symbol 



limn 



2 



rate processing can also still be performed in the case of the maximum possible 
data rate. 

However, the situation is such that there are either a maximum number of users 
5 with a low data rate or a small number of users with a maximum data rate. The 
maximum data rate and the maximum number of users can never be present at 
the same time however. 

This has the result that on the one hand the base station must in each instance be 
10 equipped for the described maximum situations in respect of the number of 
FPGAs and ASICS and the number of DSPs, whereas on the other hand these 
maximum situations can never occur simultaneously. Consequently either a part 
of the FPGAs or ASICS or a part of the DSPs is always unused, which is 
synonymous with an over-dimensioning of the base station in this respect. 

15 

Summary of the invention: 

The object of the invention is to provide a radio-operated telecommunications 
system which is not over-dimensioned or at least is over-dimensioned to a lesser 
extent. 

20 

This object is achieved in the case of a base station or a mobile station of the type 
described in the introduction, in accordance with the invention in that the signal 
processor is suitable for and provided for likewise performing at least parts of a 
chip rate processing. 

25 

In the case of a process of the type described in the introduction, the object is 
achieved in accordance with the invention in that at least a part of the chip rate 
processing is likewise performed by the at least one signal processor. 

30 Thus in accordance with the invention, one or more signal processors are 
provided which perform both functions, thus the chip rate processing and the 
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symbol rate processing. Consequently separate FPGAs or ASICs according to the 
prior art, with which the chip rate processing is performed in full, are no longer 
present. This former task of the FPGAs and ASICs is undertaken, in accordance 
with the invention, at least substantially by the at least one signal processor which 
5 is provided for the symbol rate processing. 

This results in the considerable advantage that both functions can be substantially 
performed with one and the same signal processor. The saving in terms of 
components and thus costs is obvious. 

10 

In accordance with the invention it is also possible to substantially reduce or even 
completely eliminate the over-dimensioning, for example of the base station. If a 
plurality of signal processors are used to implement the invention, the possibility 
exists that under specific operating conditions not all of the signal processors 

15 might be needed to perform the chip rate processing and the symbol rate 
processing. In comparison to the prior art however, also in this case the over- 
dimensioning is reduced due to the absence of the FPGAs and ASICs. If only one 
single signal processor is used to implement the invention, this one signal 
processor constitutes the component minimum so that there is no longer any over- 

20 dimensioning whatsoever. 

In a particularly advantageous development of the invention, firstly the chip rate 
processing and then the symbol rate processing is performed by the at least one 
signal processor. In the case of an array or group of signal processors it is 
25 likewise possible to distribute the chip rate processing and symbol rate processing 
between sub-arrays or sub-groups of signal processors. 

In an advantageous further development of the invention, the signal processor is 
suitable for performing a task allocation (control function, assignment of tasks) for 
30 controlling the chip rate processing and the symbol rate processing. In this way 
the at least one signal processor can itself control the change-over between the 
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chip rate processing and the symbol rate processing. In the case of the array of 
signal processors, these can themselves determine their distribution between the 
chip rate processing and the symbol rate processing. 

5 In another advantageous development of the invention, at least one memory is 
provided which is suitable for and provided for intermediate storage of the 
received information. This can be necessary in particular in the event of a switch- 
over of the at least one signal processor between the chip rate processing and the 
symbol rate processing. 

10 

The invention likewise relates to a receiver for a base station or a mobile station 
of a radio-operated telecommunications system for processing received 
information with at least one digital signal processor for performing a symbol rate 
processing, where the signal processor is suitable for and provided for likewise 
15 performing at least parts of a chip rate processing. 

The invention is further applied in the form of a radio-operated 
telecommunications system wherein a base station or a mobile station or a 
receiver according to the present invention is provided. Here it is particularly 
20 expedient for the telecommunications system to comprise a code division multiple 
access (CDMA) telecommunications system. 

Brief description of the drawings: 

Further features, possible applications and advantages of the invention will be 
25 described in the following description of exemplary embodiments of the invention 
which are illustrated in the drawing. Here all the described or illustrated features, 
both individually or in any combination, constitute the subject of the invention, 
irrespectively of their summarisation in the claims or their dependencies and 
irrespective of their wording in the description and representation in the drawing. 

30 
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The single figure of the drawing illustrates a schematic block diagram of an 
exemplary embodiment of a base station according to the invention of a radio- 
operated telecommunications system. 

5 In a cellular CDMA telecommunications system (CDMA = code division multiple 
access) a mobile station is connected to a base station via a radio link. Via this 
connection data and/or speech are transmitted in both directions. Data 
transmissions can comprise for example access to the internet or the sending of e- 
mails. Such data transmissions require a high data rate. In comparison thereto, 
10 only a low data rate is required for the transmission of speech. The data and 
speech transmitted between the base station and the mobile station will be 
commonly referred to in the following as information. 

As a result of the radio connection being used, the overall data rate provided for 
15 the transmission of the information is limited. As a result the radio connection can 
be fully occupied in the region between two extreme situations. The extreme 
situations consist on the one hand of a maximum number of users with a low data 
rate, as is the case in particular with speech transmissions and on the other hand 
of a small number of users with a maximum data rate, as is the case in particular 
20 with data transmissions. 

For the reception of the transmitted information it is necessary to perform a so- 
called chip rate processing and a so-called symbol rate processing. In the chip 
rate processing essentially a so-called despreading (recovery of the original 

25 information) is performed which in the CDMA telecommunications system in 
question is used to re-separate the transmitted information of the different users in 
the receiver and to assign this information to the different users. This despreading 
and the chip rate processing are performed with the aid of logic functions. The 
symbol rate processing basically comprises the decoding of the received 

30 information. Different algorithms which also contain arithmetic functions are used 
for this purpose. 
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The outlay for the chip rate processing is substantially dependent upon the 
number of existing users. The more users there are, the more outlay is required 
for the chip rate processing in order to re-separate the transmitted information in 
5 the receiver and to assign this information to the different users. In the one of the 
two explained extreme situations, namely in the case of a maximum number of 
users with low data rates, a maximum outlay is thus required to perform the chip 
rate processing. 

10 The outlay for the symbol rate processing is substantially dependent upon the 
existing data rate. The higher the data rate, the more outlay is required for the 
symbol rate processing in order to decode the received information. In the other 
of the two extreme situations, namely in the case of a small number of users with 
maximum data rates, a maximum outlay is thus required to perform the symbol 

15 rate processing. 

A part of a base station 10 of a radio-operated CDMA telecommunications 
system is illustrated in the Figure. In particular the Figure shows the receiver of the 
base station 10. The information received by the base station 10, which as 
20 already mentioned can consist of data and/or speech, is indicated by an arrow 
11. 

At this point it should be stressed that the following description of the base station 
10 can also apply correspondingly to a mobile station of the CDMA 
25 telecommunications system. 

For the processing of the received information 1 1, the base station 10 comprises 
a digital signal processor 12 (DSP = Digital Signal Processor). In place of the 
signal processor 12 it is also possible to provide another processor or 
30 microprocessor. The signal processor 12 is supplied with the received information 



7 



11. It should be noted that in place of one single DSP, two or more DSPs, in 
particular a DSP array or DSP group, can be provided. 

The signal processor 12 is programmed such that it can perform the 
5 aforementioned chip rate processing as well as the aforementioned symbol rate 
processing. These functions are indicated in the Figure by the logical blocks 13, 
14 within the signal processor 12. The blocks 13, 14 thus represent program 
modules which define the mode of operation of the signal processor 12. 

10 Preferably the signal processor 12 fully performs the chip rate processing 13 and 
the symbol rate processing 14. However it is also possible for specific parts of 
these functions to be performed not by the signal processor 12 but separately, for 
example by means of additional hardware in the base station 10. 

15 Furthermore, the signal processor 12 is programmed such that it can perform a 
so-called task allocation (control function, assignment of tasks). This comprises 
the control and assignment of the functions to be performed by the signal 
processor 12. The task allocation is indicated in the Figure by the further logical 
block 15 within the signal processor 12. Thus this block 15 is likewise a program 

20 module which defines the mode of operation of the signal processor 1 2. 

The task allocation 15 is capable of causing the signal processor 12 to perform 
either the chip rate processing 13 or the symbol rate processing. The task 
allocation 15 is likewise provided for performing the switch-over between the chip 
25 rate processing and the symbol processing and controlling the forwarding of 
information possibly necessary for this purpose. 

To enable the task allocation 15 to perform the aforementioned functions, the 
signal processor 12 is programmed such that not only can the task allocation 15 
30 influence the chip rate processing 13 and the symbol rate processing 14 but 
conversely the task allocation 15 also receives feedback from the chip rate 
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processing 13 and the symbol rate processing 14. This is indicated in the Figure 
by the bi-directional arrow 16 with which the chip rate processing 13, the symbol 
rate processing 14 and the task allocation 15 are coupled to one another. 

5 In the operation of the base station 10 the following process is performed. 

The signal processor 12 is firstly controlled by the task allocation 15 such that the 
chip rate processing 13 is performed. This means that the received information 
1 1 is subjected to the chip rate processing 13, as indicated in the Figure by the 
10 arrow 1 1 terminating at the associated block 13. 

When the chip rate processing 1 3 has been performed, the received information 
11 is forwarded to the symbol rate processing 14, as indicated in the Figure by 
the arrow 17. For this purpose it can be necessary for the signal processor 12 to 
15 be provided with a memory for the intermediate storage of the information 1 1 . As 
the information 1 1 is received in the form of consecutive frames, the size of the 
aforementioned memory must at least be suitable for storing such a frame. 

Then the signal processor 12 is controlled by the task allocation 15 such that the 
20 symbol rate processing 14 is performed. The received information 11 is thus 
subjected to the symbol rate processing 14, as indicated in the Figure by the 
arrow 1 7 terminating at the associated block 14. 

When the symbol rate processing 14 has been performed, the now processed 
25 information is then available at the output of the signal processor 12. This 
information is indicated in the Figure by an arrow 18. This information 18 
comprises the speech and data in each case assigned to the associated user. 

In the above described process, the signal processor 12 firstly performs the chip 
30 rate processing 13 and then the symbol rate processing 14. It is a precondition of 
this process that the signal processor 12 should be capable of processing the two 



9 



extreme situations referred to in the introduction. Thus both in the case of a 
maximum number of users with a low data rate and in the case of a small 
number of users with a maximum data rate, the signal processor 12 must be 
suitable for, and capable of, performing the required chip rate processing and 
5 symbol rate processing. 

A corresponding process can likewise be carried out when not just one single 
DSP, but a plurality of DSPs is provided. In this case the plurality of DSPs must be 
capable of processing the two aforementioned extreme situations. 

10 

Here it is expedient if, in the chip rate processing, all the DSPs are always 
assigned to only one user. This means that all the DSPs simultaneously process 
the information associated with one single user. When this information has bee 
processed, all the DSPs are assigned to the next user and so on. 

15 

Conversely, in the case of the symbol rate processing, the information of a 
plurality of users can always be processed by one DSP. 

If, in particular, a DSP array or DSP group is provided, an alternative process can 
20 also be implemented. Here the DSPs of the DSP array or of the DSP group are 
distributed between the chip rate processing and the symbol rate processing. This 
means that one sub-array or one sub-group of the DSPs performs the chip rate 
processing, while another sub-array or another sub-group of the DSPs performs 
the symbol rate processing quasi-simultaneously. 

25 

In this alternative process the DSPs of the DSP array or of the DSP group must 
then be distributed as a function of the current number of users and the current 
data rate. This means that the DSPs must always be distributed such that the chip 
rate processing and the symbol rate processing can be performed in the case of 
30 any number of users and with any data rate. This distribution can be determined 
and then appropriately controlled by the task allocation. 



